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|. 15 '- 20%-while-the consumption of, cutting tools is reduced by 25.- 306, If the . 
“<pesidual selenium content is increased to0-15 - 0.25%, the machinability of steel 
castings will attain the level of forged steel, The effect of selenium on struc- 
|. tural steel was studied on grade "45" steel. The,metal was cast in rods from which 

~. specimens, 15.x 15 x 60.mm in size, were cut, normalized at 860°C, water-hardened 

. at 840°C and annealed at 600°C (also in water),. The mechanical properties defined 
“. of the various fractures are given in a table, . The changes in the mechanical pro-_ 
 perties of selenium-containing, normalized steel. (strong effect of hot deformation © 

-mainly ‘on ductility, lower sensitivity of relative elongation and notch toughness 
to the selenium content,-etc.) prove the surface activity of selenium and its pre- 

“sence not only in chemical. compounds, but also in solution, The effect of the 

. sulfo-selenide content on the mechaniéal properties of structural steel was inves- 

"tigated on a steel containing 0.46% C; 0.25% Si; 0.91% Mn; 0.034%5; 0.032% P; 
0.04% Cr; 0.07% Ni and 0.14% Sé which showed the following characteristics: 

- (numerator: after normalization; denominater; after normalization and refining) - 
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The higher level of ductility and dynamic toughness of the normalized specimens 
"ean be explained by an accelerated cooling of the steel in the ingot mold which 
- results in the crushing .of crystallites and nonmetallic inclusions, and by a higher 
density of the metal. It was possible to raise the selenium content of this steel 
.- “t00.1 - 0,12%:- without’ impairing its mechanical properties, while at the same 
-, time improving its workability by a factor of 1.5. The amount of selenium to be 
- added to steels with pearlitic structure depends on their initial composition and — 
_\. the’ mechanical properties required,: "The effect of selenium on cemented steels 
'., (18f2 [1862]; 18xe francs. 18ff2:[18D2]). was investigated after normalization at 
-. 880°C and hardening (at. 880°C). and low annealing at 200°C, The results show that — 
; the activity of. selenium in the ‘steel depends to a great extent. on the presence of. 
“s.Jother alloying elements ‘and’ their individual or combined effect on the changes at 
the grain boundaries, With the same selenium content 18G2 (manganese) steel pos- 
-. $esses more stable mechanical properties than 18Kh2 (chome) steel. After harden- 
-; dng and low-temperature annealing the notch toughness of manganese-steel. contain~ 
-Ang:0,04 - 0,096 selenium increases, whereas in chrome-steel this characteristic 
- -deereases with the same selenium content, Selenium has a very unfavorable effect 
_ On copper-alloyed ‘steels. For all the steels tested, but mainly for 1802, 182 
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| binary alloy, tenperature: test, metal melting, anveemetel compound , 4ron containing 


alloy, metallurgy — ; af. 
The authors int out ag tm extent to which aluminum alloys are | 
Agena by o authors p point oi 8 not been studied up to the present tine. 
and little effort oe ‘been made to develop methods for purifying these alloys. i 
| The problem of rofining is important not only from the standpoint of a : : : 
‘| Dinary alloy castings but also for purification ef cast alloys in s 
which iron 4s a heraful impurity, “~~ | ON 


“Iron saturation was studied for pure aluminum and for aluminum alloys with j 
715 and 28% zino, as well as in a sino alloy 1 with 0,26 aluminum since these _ 
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alloys are reco nded for use in calorizing. Zino alloy specimens with 0.2% | 
aluminum wore calorised at §35-545°C, aluminus alloys at 680-690 and 720=730 °C 
and pure eluminun at 680-690, 720=730 and 760-790°C, Each specimen was held in 
the calorizing alloy for five minutes, After every five specimens had been «= ” 
caloriced, metal. sauples weighing 8-10 g were removed from the vat for detor= | 
oa -4ron concentration. It was found that the specific rate of dissolution 
‘and the intensity of 4ron saturation are 4noreased by raising the caloriz 
‘temperature. This is due to an increase An the activity of the melts with 
respect i dron (the degree of heating and the saturation limit of the iron melt. 
‘‘4norease. a er neer ne Ea ety ane da Set eee Buin. 
Anoress’-Je10 rate for dissolving of cast iron sn ¥t slurdiuim alloy with 7% Zn 
‘shows the same ‘yelationship to iron concentration as for pure alucinun, An! 
‘4ncrease in temporature fron 680-690 to 720~730°C has no effect on specific rate 
of dissolving. “Specific rate of dissolving 4s inoreased by raising the sino 
eontent in the mel and at a concentration of 28% the rate is the same as for 
| pure aluminum, However, the relationship between specific rate of dissolving | 
“|. “and 4ron concontration 4n the calorizing alloy 4g stronger and differs somewhat | 


aluminum. aes - ; or : * 
thi solving 18 observed at iron con- » 


|‘ eentrations bolew ¢ fe ree 
this point, there 48 gone increase 4! 
pactioally constant, This type of behavior in the specific rate of dissolving 


| Sg a function of 4ron concentration Ee duo to the extrene iron deficteney, . ..- 
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“C he eutectis of ‘the 2n-Fe systen and the formation of jntere 


(0,012~0,016%) in 
“metallic compounds at rather low iron concentrations, , : 
“Tho formation of Fe-Zn and Fe-Al intermetallic compounds (and possibly more 
‘complex systems) stabilizes the rate of dissolving, A zinolglloy with 0.2% 
aluminum - ylelds satisfactory results in calorizing cast iron and steol, Iron = 
saturation of this alloy 4s mich lower than for‘alweinum or aluminum-zino alloys. - 
The specific rate of dissolution for iron in this ‘alloy is also very low and i. 
dnoreases somewhat with an dnorease in iron concentration in the alloy. Low 
4ron saturation intensity in a Zn+0.2%Al alloy is due to the low calorising 
temperature, Thus, the bath is quite highly saturated with iron during’ { “ 
calorising of steel in aluninus and aluminum alloys, : ee 


“Two refining methods were tested: settling and filtering. Both methods are 
‘based on a reduotion in the solubility of iron in aluminum and its alloys when 
the temperature is reduced, During settling, excess d4ron which 4s separated 
out 4n the form of aluminides or sincates is precipitated to the bottom of the 
‘vat due to its higher specific gravity, In the case of filtering, these iron. ' 
‘ compounds are retained by the filter for the same reason. Pure aluminum and 
aluminum-sinc alloy with 28% sinc with various initial iron concentrations were 
refined, The settling and filtering processes were carried cut at a temperature © 
10-15°¢ above the solidus temperature, The settling time was four hours. — 
Fusion of the refined alloys with sinc (up to 72% Zn) was used for reducing, the 
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‘| ‘solidus temperature, It vas found that filtering 4s an extremely effe ee 
refining process and is sinpler and less sxpeasive than the aa Pi tina. 

‘This method is particularly recommended for refining eluminun alloys containing — 
Zinc (A1+5-28% Zn and several cast alloys, e.g, ALI11, ALI14, ALIIS5V, eto.), 
‘Since the addition of up to 72% sino to these alloys results in an extremely 
‘high purification from iron.’ Orige art. hast 2 figures ‘ani 1 table. /JPRS: 35,432 
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